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HEACQU4RTERS

UNITED STATES CONI COMMAND
Fort Monroe', i -

"ATDEV-3 474/2(S)(12 Apr 60) 12 April 1960

SUBJECT: US Army Infantry Board Report of Test of Project Nr 2876,
Evaluation of Single Flechette (DA Project 504-05-002) (U)

TO: Chief of Research and Development
Department of the Army
Washington 25, DC , 1CJ

U

1. (U) Reference is made to:

a. Letter, CRD/D 15638, Office, Chief of Research and De-
velopment, Department of the Army, 17 November 1959, subject: "De-
velopment ot All-Purpose Hand-Held Weapon (U)."

b. Message, ATBC 12-101, US Army Infantry Board, 23 De-
cember 1959. (SECRET) (NOTAL)

2. (U) A copy of subject report is inclosed.

3. (C) This headqairters concurs with the conclusions of the
President, US Army Infantry Board. at paragraph 7 of the inclosed report,
-ýnd jpproves the recommendmtions at paragraph 8.

4. .C) This headq, -ters recommends that development of the
Single Flechette be continued mnd directed toward, but not limited to, the
correction of deficiencies listed in annax B of s,bject report, and that
the improved ammunition be submitted to the US Army Infantry Board,
foz f'•rther tests.

• T : :: r" ''' .. . ': "" " " 'T -': t tonal ,

*td

REGRADED CONFIDENTIAL
WHEN SEPARATED FROM Copy Nr 28 of 56 copies
SECRET INCLOSURE CN: 126832
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- ' ___%TED STKT'ES ARMY INFAN4TRY BOARD
Fort Benning, Georgia

28 VAroh 1960

REPORT OF PROJECT MR 2876
EVALUATION OF SINGLE FLECHETTE

I U _ (CDA PROJECT 504-05-002) (U)

a. Dirdctive. Ltr, ATDEV-3 474"15(C)(12 Oct 59), Hq USCONARC,
12 Oct 59, subject: "Evaluation of Single Flechette (U)."

h. Purpose. To determine whether the single flechette has
sufficient military value under temperate weather conditions to warrant
further development.

c. Scope. The United States'Army Infantry Board conducted the

temperate phase of this project. The United States Army Arctic Test Board
will conduct the arctic phase of this project. No airborne phase is
planned.

2. (U) EFERENCEs.' (Annex D.)'

3. (C) DECCRIPTION OF MATERIEL.

a. Test. Cartridge, .22 Caliber, Arrow, Lot Mrs uA, 7, 8, and
9, hereinafter referred to as the test item (Annex C), contains a 10 grain,
arrow-shaped, steel projectile (called a flechette) that has a length of
l•. inches and a body diameter of .072 inches. At the rear of the cartridge
there is a moveable primer piston (Annex C). When the weapon Is fired,
the firing pin strikes the piston and drives it forwerd, setting off the
primer, whLch in turn sets off the propellant. Expanding gases cause the
primer piston to be driven to the rear whure it strikes the face of the
bolt with sufficient force to actuate the Sun nechant8a. (This type 9f
gun mechanism was not furnished for this evaluation.) At the .me time.

the sabot with flechette is pushed from the cartridge case'into the bore
of the weapon. The flechette is then pulled through the bore by the meg-
nesium, four-section sabot which grips the forward half of the flechetLe
(Annex C). At the msuzle the sabot-flechette assembly is given a high

•I ,rate of counter-clockwise spin by a rifled section known as the stripper.
The centrifugal force thus created as this assembly leaves the barrel causes
the four quarter sections of the sabot to separate from L.he flechette,
leaving a "clean" projectile.. The moasle velocity of the flochette is
approximetely, 4600 fps. The rifles used to fire the test azounitionuin'

this evaluation were bolt-action Winchester Model 70's, modified and re-
bat':sled to accept the .22 caliber single flechette round. Other modifi-
cations made to the weapon were: (1) Substitution 6f a special bolt t3

'absorb the force of the primer piston, (2) Substitution of a smooth bore,
and (3) Addition of a stripper on the end of the barrel. The stripper has
four teeth similar to the lanis in a standard barrel. These stripper teeth

~. ~ ~ ~ o~ t e e 12-6832
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-... -have a 50 counter-clockwise cant which imparts spin to the sabot.

b. Control. No control ammunition, in -theisua-sl rse--was used

during this evaluation. However, when. appropriate, test reeulta of a

similar concurrent evaluation of 6.35mm simplex ammunition and its control

anmmunition (7.62mm, NATO, Ball, K59) are quoted for comparison. For sim-
plicity, both 6.35irn and 7.62mm ammunition are hereinafter referred to as
the control armunition.

4. (S) BACKGROUND. The single flechette is a prototype round devel-

oped for Frankford Arsenal by Aircraft A&l.i~eat, Tn., to ra-t a reauire-
ment to replace standard small arm& amamnitlon. It is to be at least equal
to standard aimnunition in accuracy and penetration -thile possessing a1 1 greater casualty producing capability and having less weight (raf 4, Annex

D). This ound was engineer tested at Aberdeen Proving Ground, Maryland,
during the last half of 1959. On 9 November 1959, Chief of Ordnance pro-

posed to C ief of Research and Development, DA (ref 6, Annex D), that devel-
opment of an all-purposo hand-held weapon system be initiated, uting single
flechette a-uni.tion in the direct fire role. Single flechette ammunition

was' furnished this Board for test in November 1959 and testing was completed
on 14 December 1959. On 23 December this Board, in a prelimiuary'report to

USCONARC ýref 7, Annex D), concluded that single flechette avmnition has
the potential for fulfilling the requirements of the direct fire ammunition
for tbe All-Purpose Hand-Held Waapon. This item has not been proposed for
Tripartite Standardization.

5. tS) SLTWARY OF TEST RESULTS. The single flechette was teited to
determinelits characteristics. Applicable portions of the plan of test
for Project 2787, EvalCation of Small Caliber High Velocity Rifles i ref 2a

Annex D) ere used in the c~iduct of this evaluation. Results 'f test
follow:

a. Physical Characteristics, The test item was much lighter and '

smaller than standard NATO ammunition or the 6.35mm ammunition utoed for
comparison in this evaluation. The cartridge case did not passess the
degree of hardness and rigidity, required in a military cartridge (par I,
Annex B).

b. Accuracy. Semiautomatic accuracy of the test 'item was.
inferior to that of standard NATO anmmunition (par 2, Annex B). The test
item was especially suitable for a direct fire role due to its flat tra-
jectory (maximum ordinate 5 inches at 500 yards) and relatively light recoil.
During this evaluation there was no necessity to make sight setting Adjust-
ments tolcompensate for wind. Accuracy appeared to be adversely affected
as the w apon heated (Test Nr 2, Annex A).

c. Penetration. The test item performed satisfactorily in all
media exlept sand (par 7, Annex B). .. '

id. Sabot Dispersion and Penetratton. When firtng the teit item

the dar zone forward of the gun is exce;ssve (par 4, Annex B).

2

medi exLt sad (pr 7,Anne B)
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MEX~ A - ZTAILSL Of TIST

leport of Project Nr 2876

1. (U) L . 'To determine the physical characteristics of the'
* test amnition.

.2. (U) - j2O.

c.The test amuntton its weashed, masured, and phbtogrbhed
band-the iresults w ore recorded.

b. Technical pubTlcatione from Aircraft Aroumn t's , c 0.er lire
studied and pertb nent dataweyre extracted.

,T U . (8) •__T.

a. Phsic)l' Tdaracterietico:

'Oeveall Overall Cast

Weight Len0th rf di ter

86 2.31 .2(6
,6.35m Short 229.2 •.2.20 .418
S6.35m. Long 237.6 , 2.49 .418

7.62um NATO . 376 -2.79 .471

b. Durinsi handlin itwas. found that the forward if lf of the
cartrids. casu was so soft that it was easily, bent by, band. Ispraeants--.

,tires of Aircraft Armamets rocomeadId that each round ac bfohrrd by, ,.hand since thae cost wouldi be beat by mechanical chambering.

S4. (8) & ,L_ . The single flech otte round is coeusid orably, lightor .
and loes balky, zha present standard assmitibu. The cartridge ca"•
does not possess •th degree of hardnes acnd riLldity required in a saLlitary
cartridge..

' " ' 1.(U)' ' _.To determine the accurzacy ctaxactoristfts of .the
test asommition when fired froia Winchester Miodel 70 rilfles (modif£vd) .

1.. (U) .....

4 4 a V),eter of three expert rifleme fired the,, fol'lowing~with each of three weaopns:

,• o• • •./ •.•.• ... .. . .. • .. ..••.Ai



(1) After zero n e Ine -ruud grcp at 100 utters

("Al targets() Afr:::::: : ::w
(2) After zeroing, taree.10-round groups at 200 moters

("A" target).

S(3) After xerdtng, Onre 1O-round groups at 3•00 asters

I- ("3" target bull's-eye mounted on a 12' x 12' target frame).

b. Maeiumu spread and •oan radius vwre computed and rac.4.rdi
for each shot group. The average of these m.A'suremeonte le datetnsed.

Stotal rounds fired at *,fh range and the ruuber 'which compleoely AcLssd
a target frame were recordai.

c. To determine the effect oi i#,kt kpou the aoceracy Of the
weapon four 5-round groups wore fired from oi•a rifle iU & machine rest at
400 utters. ("A" target bull's-ee .- d'oa 12' a 12' target frans).
The rifle was'cold at the start of t! & firt. shot group. Ap1ruximately

"36 seconds were required to fire each 5-- 1 group and there Vera 'aproxi-
*ately 3 minutes between group•. Maxitur s.read eand *"i- radius for each
group were computed and recorded.

- i 3 (") "______

* a. Average man radius (Mk) end maximm spread' (MS) (inches).
Sor groups fired from a bench rast:*

Ranl".22 l-,C r CAL**X T I 3I5oT 6.35 7.62o

_______ HETI K S HOI NIANT
9ietIrs) -M -? H _ -1. MR HS .)a

100 4.28 10.44I- -I - I

200*** 7.72 20.24 - -- - -

300 8.64 23.40 5.04 14. U 4.80 415.00 5.88 1

00*** '18.84 54.36 6.84 20.40 6.24' 19.32 7.92 •7.60:i!.i ,.- ---o-,-

' Au undetermined number of all flechette rouoM. fired
were erratic and did not hit the target. in all accuracy firing at leaest
* out of each 10 rounds wart kits; the•efore, th0 MIl and W. shmm Lot the
f1sche'te are for the best 8 'ut of 10 rounds in each 10 round group.

A-IF
LA _ . . .
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I Il
3. (S) MULTS. Number of rounds fired before stripper mequired

replacement' all strippers are shown below:

Stripper Mr Nr of Rounds

ij 1 465J

2 403*

3 497

-4 173"*

Total .1538 4 384 rounds ave4oe

* This stripper was not compltely WOM out hen it mes replaced.

*One stripper tooth was chipped am this stripper whereas all
other strippers wore out gradually.

4. (8) A .. ' Stripper life to very' short and muot be increased
considerably to be acceptable.,

-- • ., •
7~



b. The esie of the witness panel was varied from iZ' x 12' to11 onequarter of 48' x 240 panel as required,
c. The maxnlwum horizontal distance of the sabot hit* on the witness

panel from the actual point of ain at each rtauge visa measured and recorded.

d. The penetration affect of the sabot particle* '40 the Wi tess
panni was determined and zecorded for each range.

3. (5) The mzaxiu horizontal dispersion and the pose-
stien ef fact. at various ranges is shorn belown

.. ~Range (Feet - Morsonca Dispersion aoPrtleifct
_past) Vidth Hsh gPatl ______particle________

12 x 12 12 4 Broke paperfact and severly
actually stuck* Into the
Witneab panel.

.25 12 x 12 6.5 broke paper' faceawan' slghtly
dented the witness panel.

35 12 x 12 I2' Z 12' witness Brokce paper face eind made
panel wes not large slight scratches In the
enough to Intercept witness panel.
all sabot particles.

*45, one-fourth of 14 Prek., papar face.
48 x 24

* target

Olote: The af feci stated is for the majority of-the bite; bowvay,
io subsequent firing of this type there have been ezeaptions9 such as ea"
sabot particle sticking into the board at 45 feet.

4. (9) ARAL'T 8. Although so criterion bae beem established ea to
enAccepta.)" cone of dispersion, it appears that preosent tactical concepts,

would not 'permit this large danger soms forward of the S~m.

AUT U . 6WTMPRLITZ

,* I.(U) ~ To deoterainet"Oe over*&* life expectancy of the3 .stripper before accuracy of the rifle is affected,

j .a., kept of all roupds fired.

b. When the rifle loot its Inittal accuracy thts stripper wae
replaced;.



d. N * R f test and control ammunition that per-
forated 6 inches of sand and a 1 inch witness board at each range is shown
below:

Range .22 Cal* 6.35m 6.35im 7.62
(Meter's) flechette Short 'Lon.

20 1 0 .0 0

40 0 12 1

60 42 4

100 0 5 5

300' 1 4 5 5

Note:
*The .22 Caliber flechette was broken up or badly "twsted upon

impact with *and.
" "a . The mean radius (MR) prior to and after passing through brush,

and the percent of rounds perforating the witness plate are shown below.

Type MR Prior to MR After Passing Change % Perforating 1"
Amunition Intering Brush Throuah Brush, (Inches) Witness Plate

.22 Cal Flechette*' 20.60 27.88 +7.28 79.3

6.35um Short 5.80 16.42 +10.62 .100

6.35m Lons .4.84 16.4,4 +11.60 100

7.62- NATO 8.24 13.93 +5.69 .100

*Note: & total of 102 flechette rounds were fired. five of these
102 rounds did not set througS the brush target. -Roth test and controlamition tu mbled after striking the brush target.,

4. ( NAL) 33. Pilachetto penetration is satisfactory in all media
except sand.

MJ•$ NR 4. SABOT DIPER-ION AND PENETRATION.

1. (U) 1f!nP_ . To determine the cone of dispersion for the sabot par-
ticles and the penetration capabilities of these particles.

2. (U NXM.

a. Shot groups varyiaig from 10 rounds to 58 rounds were fired fromvarious ranges into a witness panel made of I Inch comercially dressed pine
boards (actual measuremnt 3/4inchl 3, th brown wrapping paper.

A* +



sand. A witness plate, constructed of? 1 inch comercioll-,r dressed pine 'boards
(actual measurement 3/4 inch) was placed 1 foot in rear of the target. Pene-

'tration ef~ects were' recorded for each range.

e, Ninety rounds were fired in ten round groups into a-fixture con-
taining approximately 12 1-iches of green, freshly cut, lightly packe.t brush

I(limbs' v aried from very smi.ll to approximately 3/4 irnch in diameter) at 400
mpeters. Mean radius before the projectiles entered the brush was determined

for each 10-round shot group. The change in mean radius and the performance

characteristics of the projei:tiles were recorded. The change in mean radius
and the results of penetration,,twiibling, yawing, etc. )were determined by ob-
setving a witness panel made of I inch commercially dressed pine boards
(actual measuremerpt 3/4 inch) placed 10 fee. in rear of the brush.

'a. Number o'f-pine boards perforated by the test and control amu-
niticn is shown below-

Range Average Nr of
(Meters) Type A~mmunition Pine Boards Perforat~ed

400 .22'Caliber Flechette 7.6
6.35am Short .10.2
6.35mse l.crg '10.4*

7.62mm NATO 13)*

Notes:

*A. total of 11 rounds, in~stead of 1.0 was fired with this type,

amunition.

*'One round perforated' the last board; therefore, the exact
average cannot os computed.

b. 'Test and control ammunition perforated both sides of.the steel
helmet (w/liners) and body armor 100 per cent of the time at 400 meters.

c. The average number of pine boards perforated by test and control
smaunition after perforating the se.eel plate Is shown below-

Range Steel Plate . Average Mr of
(Meters) Type Aimunition 'Perforated Pine Boards Petforated

400 .22 Caliber Fle-.hette . Yes 3.8*
6.35s Short Yes 1.8
6.3.5Lu Long Yes X. .6
7.62in NATO Yes 9.4

*A total of 7 rounds instead of 5 was fired with this type.
ammunition.

AK



c. A..;curakcy is adversely a frected to the stripper wears out. t
d. D~jring the condu~ct of thu accuracy test it vas noticed that

the-.lon~ger a wecapon was fired the less Accurate it seemed to he.-An t
anialvais of the probable- causes led to thi belief, that as the weapkon heated

test d scribed in paragraph 2c and reported in paragraph 3cw'an devised

11atd conducted. The results rhowti in paragraph 3c Indicate that the IM and i
HS of the tourtii group %'when the ve~aon was the hotzost) were indeed, ouch

'larger than for the three previcoun groups. Alt-hough the reoult-9 oi this
test are aoc canclustvs, tIkete is reasonable cause to believe that accuracy

isn4dvarsely affected as t.%ie temperature of the weapon increases

e. The. trajectory 1. such that no night change would be required
to hit a mAni-nixed target between 0'and 400 motors.

f. Wind has no aotic~able effect upon the trajectory of the
flechatti b-itween O'and 400 notae~n 1

5.Muzzle flash with the tset sonunit~io-weapon combination is

T ls & 3. PVM~rTA-I0W. .

.1. ('1) PUROSI. To determine the penetraýio capabilities of the
tost rusunitioii in neverai different media.

2. (U) Mr: MY)0.

* a. Ten round* ver,* fired fircm 400 matereo into 17 layers of- I
ioch comercially ,drenned pine boards (actual measuresmet 314 inch) spaced
at I inch intervals. The number of boards perforatid by *e'ih rouIin wan
recorded and, the average numer of boards perforated by all roamda was then
computed.

b. The tent ammuition was fired against steadard UTs steel helmatn
(with liners) and body armor at 400 meters.' Miing twe eoeduct*4 until ý10
fair hits (strikes mc.-.a tiiAi 1 inch from thq periphery of the pronfile of
the helmet),were obtain~c. ThAc numer oll hits and the nmier of perforations
obtained wore recorde-1.

* pcte .5 Five rounds were fired from 400,metern into 10 gauge mild #tee JI
plt SX1010, amximum Rockwall Niarnoao t-30).. l1nyern of I Inch com-

mercially 'dressed pine 0oards (actual measurement 3/4 inch), spaced at 1
inch intervals, were placed behind the steel plate. -The numer of pine
boar~o perforated after the round perforated the steel plate was determined
and recorded.

d. Five rou~nd were. fired at raiges of 20, 40, C0, 100 and .300
meter intc a h ncontructed of 1/4 inch plywood, containn 6ich.e

j~ A 7o ~i~f7ZI
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ridge a*u to the lightness of recoil w1ttx Lhe flechette cart-

ridge was fired,,, the rifle was quickly and eastly realigned on the target. ,

**Due to a loss in a'cLuracy. the stripper on rifle Nr 8
was zeplaced after a total of 173 rounds.

****Due t'o a loss in ac ,,.acy, the strippers on all flachette

rifles were replared prior to firing at 400 meters.

b. Total rounda fired at ea.h -ange and n, mber of kounds which

Rnge ootal Rou'de uMber of Per Cent of
__ e__. Width Height _ired . -Misses Missee

10O 4 6 94 4 4.2

200. 6 x 6 295 24 8.1.

300 6 x 6 316 46 .14.5

400 12 x 12, 90 9 10

Sa, c. Mean radius and maximum spread (inches), for groupa firedSf•. a machine re~t at 4.00 metar3.*.

GroupNr 1. ,2 _3 4_

MR 7.92 ' 13.32 9.12 27.36

"14S 24.00 38.76 24.84 104.40

*NSot*: All groups were fired from rifle Nt 9S.

d. 'Tha firers were able co use the same sight seo:tin4 ftom 100
through 400 meters (OMaxium range tested). At ws time was it necessary ta
make a sight change to compeusate for the wind.

e. Although not specifically a part of this test, an excessivQ
amount of mutzle flash was noted durin a.l firing of the ilechette cart-

Sridge.

4. (S) A___LYS1S.

, a. An uadetervained number of all test rojunds fired was ercatic

Sb. Accuracy of a =14?.ut.•tmtic fiteo as represented by, tha best 8•0
per cent of all rounds fired, is not'&s good as that of the 7.62=m. Bell

Aproposed for the.Aul-1uf• m• Rtl ad W aopor ( sef 5, A b, tex bt). ,

II I I I
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